Energy consumption is one of the most important performance metrics for wireless ad hoc networks because it directly relates to the operational lifetime of the network. Based on this thought, in this article we will establish an ad-hoc network where the power consumption during transmission can be controlled. To minimize the total energy consumption, we have adopted a simple network layer/routing model that serves as a benchmark for performance evaluation. Herein we have worked with the mesh topology, and each nodes of the network are substituted using directional antenna. The four directional antennas are used to represent each node. When a node needs to send information to others it only enables its particular sector or sectors through which it is connected to those nodes. We have also replaced the nodes in the network with sectors and found that the total energy consumed by the network is much less. We devised an algorithm to find the average dominating set without varying the radius of the network. Also, we found the minimum dominating set within a graph by varying the number of nodes only i.e. the density of the graphs. After establishing our own set of algorithm to find the minimum dominating set in a network, it is compared with Dai & Wu's Algorithm .We believe by using such a generic model, with special added advantages, we will succeed in meeting our goal.
INTRODUCTION
Wireless ad hoc network is a network without physical backbone. Herein a communication session is established through single-hop radio transmission if sender and receiver are within transmission range of each other, otherwise intermediate nodes relay packets. Due to independence from central network administration and its ability to support tetherless access to a variety of services, the ad hoc networks are hugely preferred. Energy conservation of the participating nodes is a key point in all issues related to wireless ad hoc or sensor network, especially in case of broadcasting. CDS acts as a virtual backbone to compensate the absence of physical backbone infrastructure. Any node having information to transmit sends it to nearest CDS member which then forwards the message to its destination. Non-CDS nodes may sleep for some time and after waking up will receive anything destined to it from nearest CDS member. Recently, the directional antenna model has been developed [10] for; each antenna improves the quality of individual links and decrease the overall interference. The common directional antenna model, basically involving a NPcomplete approach, involves dividing the transmission range of a node into K identical sectors, and one or more sectors can be switched on to transmit/receive. Alzoubi and Wan [4] also worked on to construct dominating set first and then make the component connected. Another most feasible algorithm was proposed by Wu and Li [13] [17] which initially constructs a CDS and then tries to reduce the size. In Ikiz, Ogale and Garg [5] proposed an energy conserving backbone based routing technique for ad hoc networks. Most of the work followed probabilistic approach in the beginning. However, localized deterministic approaches are considered to be better. Shen et al. [21] devised directional versions of probabilistic protocols. Dai and Wu [3] [10][11] [20] proposed a deterministic localized routing protocol using directional antennas, where directional self-pruning (DSP) is developed to reduce transmission directions. However, DSP is used for efficient broadcasting and routing, where the source is known. All of the above schemes discussed herein assumes an omnidirectional reception mode.
PROBLEM ANALYSIS
A wireless ad-hoc network is a decentralized wireless network, implying that it does not rely on a preexisting infrastructure, such as routers in wired networks or access points in managed (infrastructure) wireless networks. Instead routing based on connected dominating set is considered whereby searching space for a route is reduced to nodes in the set. Thereby routing of packets through nodes with low residual energy, to optimize flooding of routing information over the network and to avoid interference and medium collisions. A single node failure in sensor networks is usually unimportant if it does not lead to a loss of sensing and communication coverage; ad-hoc networks, instead, are oriented towards personal communication and the loss of connectivity to any node is significant.
For protocols that belong to the former category, the active communication energy can be reduced by adjusting each node's radio power just enough to reach the receiving node but not more than that. And for latter one each node can save the inactivity energy by switching its mode of operation into sleep/power-down mode or simply turns it off when there is no data to transmit or receive(mainly for individual nodes). Another important approach to optimizing active communication energy is load distribution approach, mainly to balance the energy usage among the nodes and to maximize the network lifetime by avoiding over-utilized nodes while selecting a routing path. To achieve energy efficiency directional antenna for a wireless networks, the devices operating on battery try to pursue the energy efficiency heuristically by reducing the energy they consume, while maintaining acceptable performance of certain tasks. Though for multi-hop routing, which is typical for ad hoc and sensor networks, this is not the optimal strategy. There are also other ways to categorize routing algorithms i.e. in terms of broadcast, multicast and unicast. It goes without saying that node failure is very much possible in the wireless network. Hence saving energy when broadcasting in order to recover from the node failure or to re-routing around the failed nodes is essential. Sometimes, shortest path routing is possibly not the best choice from the energy efficiency point of view. With the help of switched beam and steerable beam techniques, antenna systems can now form directional transmission and/or reception.
PROPOSED METHOD DISCU-SSION AND IMPLEMENTA-TION
As discussed, the aim of our paper is to develop or implement an algorithm for DA based MDNS for EER. Now a detailed overview of our implemented algorithm is shall be provided.
At first, the topology of the entire network has to be ascertained before we proceed with the implementation. Considering multihop wireless network, a network topology is described, a connected graph is used; mesh topology serves as a network. Now for each node, a range has been fixed. Nodes basically behave as routers that discover and maintain routes to other nodes. Depending on the generated graph the dominating set has been made using one hop information for each node. The issues in routing in adhoc network give rise to many tradeoffs that must be addressed. The time varying topology requires that the topology information must be exchanged frequently so that every node is updated with latest information. At the time of determination of dominating set, each node chooses its own dominating node in parallel. No node has the information which node is the dominating set. Multiple thread works concurrently herein. Each node selects the node whose degree is maximum among the neighboring nodes as dominating node of its own. If there is no neighboring node in its one hop information then it selects itself as the dominating set. After determination of dominating node for each hop, the threads are destroyed and the connected dominating set of nodes in the graph is created. In adhoc networks, dynamic reconfigurability and establishment of routes are the most important features and herein we try and demonstrate the viability of our algorithm based on this point.
Illustration of How to Find Dominating Set Participating in Transmission
In this section illustrates how the connected dominating set is generated with an example-
Fig 1: Dominating Set Participating In Transmission
In the above figure we can see that {A, C} is the dominating set.
The 1 st hop of each node is following:
E= {A}, degree=1.
A= {E, C}, degree=2.
C= {A, B, D}, degree=3.
D={C}, degree=1.
B={C}, degree=1.
So, E chooses A as its dominating set. As, max {A} = A.
A chooses C as its dominating set. As, max {E, C} = C.
C chooses A as its dominating set. As, max {A, B, D} = A.
D chooses C as its dominating set. As, max {C} = C.
B chooses C as its dominating set. As, max {C} = C.
When using a DA model, each node divides its omnidirectional transmission range into K sectors. Parts of them can be selected to be switched on for transmission. We assume that all nodes use a DA for transmission and an omnidirectional antenna for reception.
To construct a DA we can divide an omnidirectional antenna in n sectors. So only those sectors of the DA can be activated through which maximum number of nodes of the network can be connected. Therefore the nodes of the dominating set can be substituted by those DAs.
After the directional edges are determined for each forwarding node, the transmission directions can be calculated based on the given number of sectors 4. We can develop an optimization algorithm to let each node select its DS of the neighbor node to minimize the number of switched-on sectors in the network.
Illustration of Sector Optimization of a node Fig 2: Sector Optimization of a node
So, the number of sector is reduced by 1. Now, if a complete node is being selected total energy needed for transmitting information would be P. But for this case: =3 x 4 P = 0.75 P = 75 % So 25% of energy is reduced and energy efficiency is achieved.
Here the gray section of the node shows that this sector is off because it has nothing to transmit to any node.
Algorithms of Generating Conn-ected Graph and Generating Connected Dominating Set in a Graph
Algorithm for Generating Connected Graph:
Steps: 1. Generating n number of nodes in random location. 2. For each node a fixed radius is set. 3. Repeat step 4 for i  0 to n-1 do 4. Now connect those node which are within the radius of node i. 5. End.
Algorithm for Generating CDS in a Graph: Steps:
1. Generating n number of nodes in random location. 2. For each node a fixed radius is set. 3. Repeat step 4 for i0 to n-1 do 4. Now connect those node which are within the radius of node i. 5. Repeat step 6 for i0 to n-1 do 6. Select the node from the set neighbor nodes that is connected to the maximum no of nodes and make it as the dominating node of node[i]. 7. End.
Algorithm for Selecting Dominating Set in a Graph Proposed By Dai and Wu:
Algorithm for Marking Process:
The following marking process can quickly find a strongly CDS in a given directed graph. 1. Initially assign marker F to each u in V, where V is the set of all vertices of a graph. 2. Each u exchanges its neighbor set N(u) with all its neighbors. Here, u changes its marker m(u) to T if there exists vertices v and w such that (w,u) and (u,v) are two edges in the graph but there exists no edges between w and v.
This marking process is done by following a localized algorithm where hosts interact with neighboring host only. In the marking process, a vertex is marked T because it may be the only connection between its two neighbors. However, if there are multiple connections available, it is not necessary to keep all of them. We say a vertex is covered if its neighbors can reach each other via other connected marked vertices. The following dominant pruning rules are proposed and extended in to reduce the size of the CDS.
Rules for Dominating Set Reduction:

Rule1:
Consider two vertices u and v in G'. If N(u)-{v} is a subset of N(v) in G, change the marker of u to F; that is G' changes to G'-{u}.
Rule2:
Consider Algorithm For Generating DA Based CDS in a Graph:
Steps: 1. Generating n number of nodes in random location. 2. For each node a fixed radius is set. 3. Repeat step 4 for i  0 to n-1 do 4. Now connect those node which are within the radius of node i. 5. Repeat step 6 for i  0 to n-1 do 6. Repeat step 7 for each sector j  (1: 
COMPARISON BETWEEN RE-SULTS OF PROPOSED METH-OD AND DIE & WU ALGORI-THM
On comparing the outputs of program implementing Dai &Wu algorithm with our own program to find out dominating set within a graph by varying the density of the graphs : we have the following results that is displayed herein. A comprehensive comparison is conducted of our implemented algorithm with the algorithm proposed by Dai-Wu. Simulation results show that our implemented algorithm works more efficiently.
Fig 3: Comparative analysis of Output of Dai & Wu's Algorithm of finding Dominating Nodes
The number of nodes in each network is varied and then both algorithms are used to find the connected dominating set. Next the radius of the network is varied and the same is done for each network. Results are compared and plotted in the graph. In the graph X-axis is used to show no. of nodes in the network i.e. node density in the network and Y-axis is used to show the no of dominating nodes in the graph. It is clearly seen that our algorithm comes as the winner. No. of dominating nodes generated in our algorithm is much less than that of the Algorithm proposed by Dai-Wu. Hence it is easily verified that our algorithm works more efficiently.
The following figures shows that better energy efficiency and quality of service can be achieved using directional antenna concept. Again a comparison is made again using the concept of DS using DA model. A graph is plotted , X-axis shows the no. of nodes in the network i.e. node density in the network and Yaxis shows the no of DSs in the graph. We assume that one node is divided into four sectors. It is clearly seen that our last algorithm which develops a sector based concept, works efficiently. No. of activated DSs generated in our last algorithm which develops sector based concept, is much less than that of the algorithm proposed for only CDS.
Fig 4:
Comparative Analysis of Output of our algorithms one using DS without using DA concept and another using number of DSs using DA Concept.
Hence it is easily verified that our algorithm works more efficiently and Power Consumption is definitely lessens as we reduce the number of activated sectors.
CONCLUSION
In our paper, we survey the Dai & Wu's algorithm and compare it with our own algorithm which is designed with special advantages relating to scalability, flexibility and efficient communication.
The comparison is made on the basis of following two criterions. Firstly we determined the average dominating set without varying the radius of the network. And in the next phase, we determined the minimum dominating set within the graph by varying the no of nodes only i.e. the density of the graphs.
On substituting the four sectors of each node with directional antenna, the comparison is again made between the algorithm to Dominating set without using DA concept Dominating set using DA concept find the dominating nodes and the algorithm to find the DSs. In both cases, our proposed algorithm outshines.
Secondly, we have also made a comparative study between our own algorithm, that is, a comparison between the dominating node and DS concept . And we see that DS concepts have a lot of advantages. Some of which include that by using the sectors, transmission power is saved. All the nodes in the network choose their DS simultaneously without knowing any information about the others node. So every node acts independently to select its dominating neighbor sector. No further information is required about the others node in the network. Next, if the range covered by each node is large enough and no. of nodes in the network is large then the algorithm to find the DS provides efficiency than the algorithm to find the dominating nodes. Hence energy efficiency is achieved. Nodes do not need to be switched on every sector which is not participating in the transmission and nodes can remain silent when it has nothing to transmit to other nodes present in the network. Sectors can transmit information to all the nodes which it covers without bothering whether other sectors of that node are on or off. They act as individual directional antenna with a specific covering region. Moreover, transmission cannot be hampered due to the lack of energy. Thereby providing significant energy conservation.
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